1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Head Trauma Rehabil. Author manuscript; available in PMC 2024 April 25.

-, HHS Public Access
«

Published in final edited form as:
J Head Trauma Rehabil. 2023 ; 38(4): 308-318. doi:10.1097/HTR.0000000000000851.

Gender Differences in Adolescents’ Affective Symptoms and
Behavioral Disorders after mild traumatic brain injury

Philip T. Veliz, PhD! [Research Associate Professor], Marian E. Berryhill, PhD? [Professor]
1School of Nursing, University of Michigan, Ann Arbor, Ml 48109

2Department of Psychology, Programs in Cognitive and Brain Sciences, and Integrative
Neuroscience, University of Nevada, Reno, NV 89557

Abstract

Obijective: Mild traumatic brain injuries (mTBI) are considered self-limiting and full recovery is
expected. Recent studies identify deficits persisting years after mTBI. Large-scale prospective data
permit testing the hypothesis that mTBI increases incidence of affective and behavioral symptoms
after new, past, or new and past mTBI.

Setting: The study involved secondary analyses of survey responses from the Adolescent Brain
Cognitive Development (ABCD) Study.

Participants: Adolescents in the ABCD Study (n=11,869; Wave 1, ages 9-10; Wave 2, ages
11-12) whose parents reported a new (n=157), past (n=1,318) or new and past (n=50) mMTBI on
the Ohio State University Injury ldentification Method short form were compared to controls who
had no history of mTBI (n=9,667).

Design: Multivariable binary logistic regression models examined associations between a new,
past, or new and past mTBI, current affective (aggression, depression, anxiety) and behavioral
(somatic, thought, social, attention, ADHD, conduct) disorders while controlling for demographic
factors and baseline symptoms.

Main Measures: The primary measure was parental reports of psychiatric and behavioral
symptoms on the Child Behavior Checklist (CBCL).

Results: Girls exhibited no significant effects after a newmTBI, although a past mTBI increased
anxiety (aOR=1.83, 95% CI [1.15, 2.90]) and attention (1.89, [1.09, 3.28]) problems. Girls with
new and past mTBIs reported elevated anxiety (17.90, [4.67, 68.7]), aggression (7.37, [1.49,
36.3]), social (9.07, [2.47, 33.30]), thought (7.58, [2.24, 25.60]) and conduct (6.39, [1.25, 32.50])
disorders. In boys, newmTBI increased aggression (aOR=3.83, 95% CI [1.42, 10.30]), whereas
pastmTBI heightened anxiety (1.91, 1.42, 2.95]), but new and past mTBIs had no significant
effects.

Conclusion: Adolescents are at greater risk of affective and behavioral symptoms after an
mTBI. These effects differ as a function of gender and time of injury. Extended screening for
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mTBI history and monitoring of affective and behavioral disorders after mTBI in adolescents is
warranted.

Keywords
mTBI; adolescence; anxiety; aggression; attention; conduct disorder

Introduction

Mild traumatic brain injury (mTBI) is a major health concern in pediatric and adolescent
populations, accounting for >750,000 emergency room visits annually.! Findings from
regional and national samples identify a lifetime prevalence >20% in adolescent athletes,24
and ~20% in adolescents overall2:56 with approximately 1% experiencing mTBI each year.”
Predictors of w#owill experience an mTBI identify several at-risk groups including males,®
athletes,® and people diagnosed with ADHD.? In adolescent athletes, 25% report one or
more mTBIs in their athletic careers.3 Adolescents with ADHD are more than twice as likely
to experience an mTBI before age 117 and an ADHD diagnosis is associated with prolonged
recovery.10 Adolescents, especially males, athletes and those with ADHD are at elevated risk
of experiencing mTBI, and male athletes are less likely to report an mTBI.11.12

Recovery from mTBI is gaining recognition as a clinically important issue as research
identifies persistent deficits, even in uncomplicated cases. This counters the prevailing view
that mTBI is a self-limiting condition leading to full recovery. For example, undergraduates
exhibit cognitive deficits years post-mTBI13 as do adults.14.15 Sex also plays a role in
recovery for adolescents, 16 with worse outcomes observed in older females,”:18 and
dissociable likelihoods of subsequent epilepsy or schizophrenia diagnoses.1® In adults,
affective disorders are elevated post-mTBI, with a meta-analysis confirming greater risks
of developing depression,20 aggression,?! and mental health problems.22:23 Recovery is
prolonged by affective symptoms,242% and social-behavioral factors (e.g., genetics, injury
etiology, low socioeconomic status).28 In children, mTBI is a significant risk factor for
children to develop psychiatric diagnoses2’~29 or conduct disorder.30 Pediatric mTBI is
also associated with higher rates of later substance use disorder.16:31 Adolescents who
experience mTBI are at elevated risk of developing clinically relevant affective and
behavioral symptoms.

Despite some progress understanding mTBI sequelae, our understanding is limited by
reliance on retrospective studies with insufficient power to control for premorbid affective
and behavioral symptoms.32 We address this by using data from the Adolescent Brain
Cognitive Development (ABCD) Study. The ABCD Study prospectively tracks a national
sample of adolescents’ health, including mTBI, affect, cognition, thought, behavior and
social disorders. Leveraging these data permitted us to control for demographics and
baseline symptomatology to probe whether boys and girls experience the same affective and
behavioral impact of mTBI when compared to population controls (i.e., peers who have no
hmTBI). Accordingly, the purpose of this study was to tease apart the timeline to disentangle
the impact of a new mTBI, a past mTBI, or both a new and past mTBI among a national
sample of boys and girls to assess patterns of affective symptoms post-mTBI.
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The ABCD Study is a 10-year longitudinal study of brain and cognitive development in
children beginning at ages 9-10 years across 21 U.S. sites with IRB approval provided by
each site. The cohort was recruited to reflect the demographic and geographic diversity of
American adolescents. Measures of behavioral and mental health functioning, substance
use, familial and environmental characteristics are collected annually or biannually.33
The ABCD protocol is a comprehensive set of in-person physical, cognitive, social,
emotional, environmental, behavioral, and academic assessments, including neuroimaging
and biospecimen collection. In-person assessments are completed annually (6—7 hours
for the child, 3 hours for the parent) or biannually (imaging, bioassays) for 10 years.
Participants complete a brief, mid-year phone interview (https://nda.nih.gov/abcd). This
work involves secondary data analysis and is considered exempt from IRB review.

The baseline ABCD sample includes 11,875 children aged 9-10 years. The sample is 52%
female, 48% male; 52% white, 15% black/African American, 20% Hispanic, 12% other
racial groups; and family income 15.1% $0 to $24,999, 42.9% $25,000 to $99,999, 42.0%
$100,000 or more. This study includes all participants (n = 11,192) who completed the
baseline and first one-year follow-up and responded to the Ohio State University Traumatic
Brain Injury Identification Method (OSU TBI-ID) short form.

Key Independent Variable: Baseline and past-year history of mild traumatic brain injury

(hmTBI)

Parents reported on two types of head injury analogs using the OSU TBI-ID short

form questionnaire at baseline and first follow-up. Lifetime history and past year mTBI

was defined as a “Yes” response to the following: Baseline, “Has your child ever been
hospitalized or treated in an emergency room following an injury to his/her head or neck?”;
follow-up “Since we last saw you on [/insert date], has your child been hospitalized or
treated in an emergency room following an injury to their head or neck?” Based on these
two questions from the longitudinal data, a mutually exclusive hmTBI was defined with the
following groups: (1) never (n=9667), (2) new mTBI (n=157), (3) mTBI in the past but not
in the past year (n=1318), and (4) mTBI in the past andin the past year (n=50). Roughly 6%
of these respondents indicated an mTBI with loss of consciousness.

Key Dependent Variables: Past six-month psychiatric disorders

At baseline and follow-up sessions parents reported on symptoms of adolescent anxiety,
depression, somatic complaints, social problems, thought problems, attention problems,
aggression, attention deficit hyperactivity disorder (ADHD) and conduct problems using
the Child Behavior Checklist CBCL.34 The CBCL has excellent reliability and validity.3*
Following guidelines,3 clinically significant psychiatric disorders for each of nine scales
were defined as T-scores (ranging from 50 — 100) that were 70 and higher (relative to

a non-clinical sample). A binary summary variable was computed to indicate clinically
significant anxiety, depression, somatic complaints, social problems, thought problems,
attention problems, aggression, ADHD, and conduct disorders at both baseline and first
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follow-up: 1 (clinically significant) T-Score greater or equal to 70 and O (not clinically
significant) for T-Score less than or equal to 69.

Control variables

Analysis

Results

Control variables included sex (Boy, Girl), age at baseline (ages 9 or 10), race (White,
Black, Other), Hispanic ethnicity (Hispanic, non-Hispanic), parental education (< high
school degree, high school degree, some college, college degree or higher) and household
income ($0-$24,999, $25,000-$99,999, $100,000+).

Descriptive statistics, odds ratios (OR), and adjusted odds ratios (aOR) were calculated to
assess the association between hmTBI and clinically significant psychiatric disorders during
the past six months. We estimated two sets of binary logistic regression models: (1) a model
that assesses the association between hmTBI and clinically significant psychiatric disorders
at the first follow-up (adjusting for control variables - but not adjusting for clinically
significant psychiatric disorders at baseline), and (2) a model that assesses the association
between hmTBI and clinically significant psychiatric disorders at the second follow-up
(adjusting for both control variables and the specific clinically significant psychiatric
disorders at baseline; e.g., control for clinically significant levels of anxiety at baseline
when predicting clinically significant levels of anxiety at first year follow-up). Accordingly,
the second set of models provides a conservative analysis to determine if newly exposed
adolescents with mTBI have greater odds of developing clinically significant psychiatric
disorders at the first follow-up. Additional analyses stratify these models by sex to explore
potential differences in the association between hmTBI and clinically significant psychiatric
disorders among boys and girls. Moreover, models that include interaction effects between
hmTBI and sex were conducted to see if there were statistically significant differences
between boys and girls with respect tohmTBI and clinically significant psychiatric disorders.
Analyses use Stata 17.0 and account for clustering across the 21 research sites and within
families using the ‘svyset’ commands (i.e., svyset familylD, strata (sitelD)); “svy, subpop’
commands are used when running all analyses. Missing data were handled using listwise
deletion given that only 1.5% of the sample was lost due to missing data on the items

used for this study (imputation of missing data would be inconsequential and would not
change the overall results for this study).3° Finally, given the exploratory nature of the study
and number of comparisons across outcomes, results at the .01 alpha level or lower are
considered statistically significant (nine outcomes in total; .05/9 = .0055). While results at
the .05 alpha level should be interpreted with caution, these results will be discussed in order
to flag these findings with the intention for further replication in future studies using the
ABCD data set.

Table 1 provides the sample characteristics among respondents. 1.4% of the adolescents
were classified as newmTBI (ho hmTBI at baseline but indicated a mTBI in the past-year at
follow-up), with 11.8% indicating a mTBI in the past (but not within the past year) and .4%
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indicating a mTBI in the past and within the past year. More boys (16.1%) indicated a mTBI
compared to girls (10.9%).

Figure 1 provides the bivariate differences in clinically significant psychiatric disorders
(T-score of 70 or higher) between baseline and first follow-up by hmTBI. Several differences
between baseline and first follow-up were found within each group based on mTBI history.
Among adolescents who never had a mTBI, the percent experiencing clinically significant
levels of depression increased from baseline to first one-year follow-up (baseline 2.4%
versus 2.8% follow-up, p=.039). Adolescents with new mTBI showed an increase in
clinically significant levels of aggression from baseline to first one-year follow-up (baseline
.6% versus 5.1% follow-up, p=.019). Additionally, adolescents who experienced mTBI in
the past saw a decline in clinically significant levels of both aggression (baseline 3.9%
versus 2.8% follow-up, p=.029) and ADHD (baseline 5.5% versus 4.0% follow-up, p=.013)
from baseline to first one-year follow-up.

Table 2 shows the results of the analysis assessing the association between hmTBI and
clinically significant psychiatric disorders. The first set of models assess the association
between hmTBI and clinically significant psychiatric disorders at the first one-year follow-
up without adjusting for prior history of clinically significant psychiatric disorders at
baseline. Adolescents who had a mTBI in the past (but not the past year) and adolescents
who had a mTBI in the past (and in the past year) had higher odds of clinically significant
levels of anxiety, depression, somatic disorders, social disorders and thought disorders
when compared to peers who never experienced a mTBI. For instance, adolescents who
experienced a mTBI in the past and in the past year had nearly three times greater odds

of reporting a clinically significant thought disorder (2OR=2.76, 95% CI=1.13,6.73) at the
first one-year follow-up when compared to adolescents who have never experienced a mTBI.
Further, adolescents who had a mTBI in the past (but not in the past year) had higher odds
of reporting clinically significant levels of depression at the first one-year follow-up when
compared to adolescents who have never had a mTBI.

The second set of models presented in Table 2 assessed the association between hmTBI and
clinically significant psychiatric disorders at the first one-year follow-up when adjusting for
prior history of clinically significant psychiatric disorders at baseline. Adolescents who had
amTBI in the past (but not the past year) had higher odds of indicating clinically significant
levels of anxiety (aOR=1.88, 95% CI1=1.36,2.58) and attention disorders (aOR=1.55, 95%
Cl=1.10,2.19) when compared to their peers with no hmTBI (when adjusting for these
clinically significant disorders at baseline). Adolescents who had a mTBI in the past (and

in the past year) had higher odds of indicating clinically significant levels of anxiety
(aOR=4.36, 95% Cl=1.26,15.0) and social disorders (aOR=3.26, 95% CI=1.27,10.3) when
compared to their peers with no hmTBI (when adjusting for these clinically significant
disorders at baseline). Further, adolescents who experienced a new mTBI had higher odds of
indicating clinically significant aggression (aOR=3.14, 95% CI=3.30,7.48) when compared
to their peers with no hmTBI (when adjusting for this clinically significant disorder at
baseline).
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Tables 3 and 4 provide the stratified results for boys and girls, respectively. Focusing on
the models assessing the association between hmTBI and psychiatric disorders (i.e., the
second set of models), the analyses show that boys who had a mTBI in the past (but not the
past year) had higher odds of indicating a clinically significant anxiety disorder (aOR=1.91,
95% CI=1.23,2.95) at the first one year follow-up when compared to boys who never had
a mTBI (when adjusting for this clinically significant disorder at baseline). Moreover, boys
who experienced a new incident mTBI had higher odds of clinically significant aggression
disorder (aOR=3.83, 95% Cl=1.42,10.3) at the first one-year follow-up when compared

to boys who never had a mTBI (when adjusting for this clinically significant disorder at
baseline). The interaction effect models did not find any statistically significant differences
in these associations mentioned above when compared to girls — these associations were
similar for boys and girls (see Supplemental Table 1).

Girls who had a mTBI in the past (but not the past year) had higher odds of indicating a
clinically significant anxiety disorder (aOR=1.83, 95% CI=1.15,2.90) and attention disorder
(aOR=1.89, 95% CI=1.09,3.28) at the first one-year follow-up when compared to girls who
never had a mTBI (when adjusting for these clinically significant disorders at baseline).

The interaction effect models did not find statistically significant differences with these
specific associations when compared to boys (see Supplemental Table 1). Finally, girls who
had a mTBI in the past (and in the past year) had higher odds of indicating a clinically
significant anxiety disorder (aOR=17.9, 95% CI=4.67,68.7), social disorder (aOR=9.07,
95% CI1=2.47,33.3), thought disorder (aOR=7.58, 95% Cl1=2.24,25.6), aggression disorder
(aOR=7.37, 95% Cl=1.49,36.3) and conduct disorder (aOR=6.39, 95% Cl=1.25,32.5) at the
first one year follow-up when compared to girls who never had a mTBI (when adjusting for
these clinically significant disorders at baseline). The interaction effect models found each
of these specific associations to be significantly different when compared to boys, except for
conduct disorder (see Supplemental Table 1).

Discussion

Adolescents who experience mTBI have higher rates of clinically relevant affective
symptoms and somatic disorders. The pattern of symptoms depended on gender, and

the timing of their mTBI(s). Importantly, even in uncomplicated cases of mTBI there

is increased affective, and behavioral symptoms. Using data from the ABCD study
provided a prospectively collected sample and permitted conservative analyses controlling
for socioeconomic factors and baseline affective and behavioral symptoms. Adolescents,
particularly boys, who experienced a new mTBI within the last year are more likely to
experience elevated aggression. Anxiety is elevated in those with a past mTBI. In other
words, mTBI has a series of clinically relevant affective and behavioral consequences in
boys. Furthermore, striking patterns were observed in girls. Girls with a new mTBI had no
increased likelihood of symptoms, although those with a past mTBI reported higher rates of
anxiety and attention problems. Surprisingly, girls who had a new and past mTBI reported a
broad and sharp increase across widespread symptoms measuring aggression, anxiety, social
problems, thought and conduct disorders. Indeed, these effects were the most robust.
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These data are of high clinical relevance because they show that adolescents, especially
girls, are especially vulnerable after a second mTBI. In adolescents who experience mTBI

it is essential to continue to monitor affective, as well as somatic, symptoms to identify and
address problems early. These data support the use of careful screening of mTBI history,
including probable mTBIs that were medically untreated. A strength of the current findings
is that these findings derive from conservative analyses controlling for premorbid symptoms
and socioeconomic factors using a large, national sample of adolescent participants. Finally,
these data highlight the need for evidence-based mTBI rehabilitation treatments well beyond
the current time frame of medical treatment.

The observations of generally increased anxiety and aggression after an mTBI are consistent
with recent findings from single sample studies.3¢ As these authors suggest, it is essential

to screen adolescents for mTBI to understand factors contributing to their affective and
behavioral problems. It is also important to understand the neural mechanism(s) that

make adolescents particularly vulnerable because of their incomplete development, and

the length of lifetime over which symptoms would exert their consequences.38 There are
few consistent findings evaluating longitudinal neural changes in human adolescents. In
adults, there are neuroanatomical changes associated with mTBI including cortical volume
loss, changed patterns of network connectivity, and alterations to key subcortical regions
involved in mediating threat and emotional responses.3’ Effects of mTBI on the amygdalae
are relevant to the current findings because of its role in emotional control, including
aggression and anxiety. For instance, several studies in college athletes with a hmTBI

show more psychological symptoms and reduced volumes of subcortical areas including the
amygdala.38 A single mTBI in college athletes reveals lasting neural volume differences in
the amygdalae.3% However, the heterogeneous nature of mTBI makes it difficult to identify
neuroanatomical signatures that are either specific or sensitive.374041 Despite difficulties
tracking neuroanatomical changes associated with mTBI, the current results demonstrate the
urgency of developing effective interventions.

Several limitations of the study are noteworthy. The data were drawn from the ABCD
Study. Despite many strengths it relies on parental and self-report measures. The ABCD
questions used to select cases are not perfectly aligned with mTBI diagnostic criteria. Our
inclusion criteria only included those who reported an Emergency Room visit for a head

or neck injury. The goal was to obtain a defensible sample of those who had a diagnosed
mTBI, and without medical treatment there is no diagnosis. Admittedly, this metric it is
imperfect. This criteria may retain individuals with a past (untreated, undiagnosed) mTBI in
the control population. The large sample would minimize the added noise to the comparison
pool. There are also known gender-related discrepancies in reporting mTBI, with reduced
reporting for boys.11.12 However, our more liberal criteria may have diluted the effect sizes.
The longitudinal releases from the ABCD will permit tracking these observed effects of
mTBI over time. Finer-grained measures are needed to more comprehensively characterize
the nature of the affective and behavioral consequences associated with mTBI. Another
concern is that some of the most striking statistics were from a very small number of
adolescent girls who reported both past and recent mTBI. To mitigate the effects of small

N, a series of controlling factors were included in the models and the analyses are thus

very conservative. Moreover, given the relatively small sample sizes for key groups based
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on history of concussion (i.e., new incident and TBI in the past and in the past year),
interaction effect modeling was not adequately powered to precisely detect differences
between boys and girls. While some difference were found between boys and girls with
respect to the association between hmTBI (particularly those with past and the past year
mTBI) and several psychiatric disorders in the interaction effect models, these results should
be interpreted with caution and need to be replicated in future studies using the ABCD

data (these differences were found in the smallest hmTBI group [n=50]). Significant deficits
were associated with the much larger number of adolescents who reported a past mTBI. The
conclusion that a second mTBI provokes a greater number of symptoms builds on a broader
set of observations from those who had a past mTBI. Importantly, the issue of power will be
mitigated as the ABCD Study continues to release data, more participants will be available
with a past and recent mTBI to revisit the findings and will allow for better precision to
detect significant differences between boys and girls. Despite these limitations, the data
provide insight regarding the potential vulnerability of adolescents to mTBI.

Conclusion

Adolescents who experience an mTBI are significantly more likely to experience symptoms
of aggression and anxiety. Whereas boys experience anxiety and aggression, girls experience
a range of affective and behavioral consequences, particularly after more than one

mTBI. Clinicians should continually monitor adolescents for psychological, and behavioral
symptoms long after mTBI.
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Refer to Web version on PubMed Central for supplementary material.
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Table 1.

Sample characteristics among respondents (n= 11,192)

Page 13

Total Boys Girls
n % n %/mean N %/mean  p-valueX
Sex (baseline)
Male (5851) 52.3% NA NA NA NA
Female (5337) 47.7% NA NA NA NA
Race (baseline)
White (7942) 71.0% (4250) 71.9%  (3734)  70.0%
Black (2258) 20.2% (1143) 195%  (1114) 20.9%  p=.086
Other (992) 89%  (503) 8.6%  (489) 9.2%
Hispanic (baseline)
Hispanic (2214) 20.0% (1156) 20.0%  (1057)  20.0%
Non-Hispanic (8841) 80.0% (4617)  80.0%  (4221)  80.0% p=988
Age (baseline)
9 years old (6322) 56.5% (3236) 55.3%  (3085)  57.8%
10 years old (4867) 435% (2613) 44.7%  (2251)  42.2% =008
Parental Level of Education (baseline)
Highest level of education is less than a high school degree  (521) 47%  (251) 4.3% (270) 5.1%
Highest level of education is a high school degree only (997) 8.9%  (518) 8.9% (479) 9.0%
Highest level of education is some college (2837) 25.4% (1502) 25.7% (1333) 25.0% p=249
Highest level of education is a college degree or higher (6821) 61.0% (3568) 61.1% (3251) 61.0%
Income (baseline)
$0 to $24,999 (1444) 14.0% (770) 14.4%  (674) 13.7%
$25,00 to $99,999 (4408) 42.9% (2274)  42.4%  (2133)  434%  p=.491
$100,000 or more (4431) 431% (2320)  433%  (2109)  42.9%
Psychiatric Disorders at Baseline
CBCL Anxiety (T-scores greater or equal to 70) (314) 2.8%  (157) 2.7% (156) 2.9% p=.411
CBCL Depression (T-scores greater or equal to 70) (292) 2.6%  (200) 3.4% 92) 1.7% p<.001
CBCL Somatic (T-scores greater or equal to 70) (324) 29%  (161) 2.8% (162) 3.0% p=.370
CBCL Social problems (T-scores greater or equal to 70) (184) 1.6%  (102) 1.7% (81) 1.5% p=.348
CBCL Thought problems (T-scores greater or equal to 70)  (468) 4.2%  (320) 5.5% (148) 2.8% p<.001
CBCL Attention problems (T-scores greater or equal to 70)  (316) 28% (174) 3.0% (142) 2.7% p=.319
CBCL Aggression (T-scores greater or equal to 70) (251) 22%  (165) 2.8% (86) 1.6% p<.001
CBCL ADHD (T-scores greater or equal to 70) (322) 29%  (197) 3.4% (125) 2.3% p<.001
CBCL Conduct problems (T-scores greater or equal to 70)  (298) 2.7%  (161) 2.8% (137) 2.6% p=.546
Psychiatric Disorders at first One Year Follow-up
CBCL Anxiety (T-scores greater or equal to 70) (325) 29% (172) 2.9% (152) 2.8% p=.771
CBCL Depression (T-scores greater or equal to 70) (333) 3.0% (222) 3.8% (111) 2.1% p<.001

J Head Trauma Rehabil. Author manuscript; available in PMC 2024 April 25.
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Total Boys Girls
n % n %/mean N %/mean  p-valueX
CBCL Somatic (T-scores greater or equal to 70) (331) 3.0% (164) 2.8% (166) 3.1% p=.339
CBCL Social problems (T-scores greater or equal to 70) (162) 1.4% (77) 1.3% (85) 1.6% p=.222
CBCL Thought problems (T-scores greater or equal to 70)  (491) 44% (312) 5.3% (179) 3.4% p<.001
CBCL Attention problems (T-scores greater or equal to 70)  (324) 29% (172) 2.9% (152) 2.8% p=.771
CBCL Aggression (T-scores greater or equal to 70) (246) 22%  (153) 2.6% (93) 1.7% p=.002
CBCL ADHD (T-scores greater or equal to 70) (289) 2.6% (184) 3.1% (105) 2.0% p<.001
CBCL Conduct problems (T-scores greater or equal to 70)  (282) 2.5%  (148) 2.5% (134) 2.5% .948
Reported a Concussion (Lifetime) — 686 removed missing

Never had a TBI (9667) 86.4% (4908)  83.9%  (4757)  89.1%

New incident TBI from baseline to first follow-up (157) 1.4% (97) 1.7% (60) 1.1%

TBI in the past but not in the past year (1318) 11.8% (810) 13.8% (506) 9.5% pe.001
TBI in the past and in the past year (50) 0.4%  (36) 0.6% (14) 0.3%

J Head Trauma Rehabil. Author manuscript; available in PMC 2024 April 25.
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Chi-square tests of independence were used to assess bivariate differences between boys and girls.
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